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(54) WHEEL AXLE BEARING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To set surface hardness of a 
hub wheel end part caulking part before caulking in an 
optimized range. 

SOLUTION: This wheel axle bearing device provided with 
an outer wheel 4 is provided with double row raceways 
10, 11, and attached to a vehicle body, a hub heel 1 
having one raceway 5 of double row raceways 5, 9 facing 
to raceways 10, 1 1 on the outer wheel directly formed 
and having a wheel attached, an inner ring 2 fitted on a 
small diameter step part 8 of the hub wheel 1 and having 
another raceway 9 formed on the outer periphery, and 
double raw rolling elements 3 put between the raceways 
on the outer wheel 4, the hub wheel 1 and the inner ring 
2, and integrated by caulking the end part of the hub 
wheel. The inner ring 2 is carbon steel containing 0.95 to 
1.10 wt.% C and is hardened to a core part, the hub wheel 
1 is carbon steel containing 0.5 to 0.8 wt.% C and has 
surface hardened layer 26 formed in the area from one 
raceway 5 to the small diameter step part 8, and surface 

hardness of a caulking part 21 of the hub wheel 1 before caulking is regulated in a range 
to 25. 




HRC 12 



LEGAL STATUS 

[Date of request for examination] 21 .09.2004 

[Date of sending the examiner s decision of 
rejection] 



http://www19.ipdl.ncipi.go.jp/PA1/result/detail/main/wAAA8OayE4DA414021858P... 2006/02/22 



Searching PAJ 



2/2 ^— *> 



[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner s 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://www19.ipdl.ncipi.gojp/PA1/result/detail/main/wAAA8OayE4DA414021858P... 2006/02/22 



mB*mmit (jp> (12) & ffi ^ ^ & ^ (A > (ii)^m^sgs# 

#582002-21858 
(P2002-21858A) 

(43)^MB ¥/£l4^1/123B (2002. 1.23) 

(51)Int.CL 7 

F 1 6 C 33/64 
C 2 1 D 1/06 
9/40 

C 2 2 C 38/00 
38/18 





ffrlg2000-205507( P2000-205507) 


(71)ffi®A 


000102692 










(22) {BBS B 


¥*£12*F 7 £ 6 B (2000. 7. 6) 




ARfffARTtrgiEStBraa 1TB 3 #17^ 






(72) fBW# 


AM 








f£fflmStffl*3SCJIS?1578#Jfi Ktf^I 














(72)Sg9i# 










»WI^Ba*mM«1578S» X^t^X 














(74)fSSA 


100064584 
















fmm\z&< 



(54) BgiO«»] ^SfftS^g 



(57) mm] 

[MW^m ttfiJcDtliJtffil 0, ll%fu 

1 ©/]NS©Si5 8 $ in , f&^ODijIoi 9 
«ecj|BjSi,fcrt»2£. irf2^4i^^fiifcj;0'f*i 

*S2 W»l3lfflraCC^3nfcJg^J<D$E«lft3 4 *{§*.. 

&C*jt,>r. rtl&2«. C*S0. 9 5-1. 10wt%t 

0 . 8 w t %<DK«IB-e. -#©$fijf ffi 5 hM&£m 

^ 1 (omntbU 2 1 (DttiiBf J&if©«ffiS!3 * a y v 9 * 
frW SHRC 12-2 5©«H(CJlg-r.2>„ 



SiMIE^- F I 7-73-l-*(#:#) 

F 1 6 C 33/64 3 J 1 0 1 

C 2 1 D 1/06 A 4 K 0 4 2 

9/40 A 

3 0 1 C 2 2 C 38/00 3 0 1 Z 

38/18 

MUX »2&»©»13 OL (^12 H) m&MlZ&i< 




(2) 

1 

[ nmm i ] mmikmrnzm l , mticm o *w 

micnm i> tct*m& h u h nnmt t . mtm^ mt t 
ffiizftmz. c&o. 9 5-i. I0wt%rsa5^r 

B&^<DlMffizbffi<DmWWZ £ o v Z ^ * JimZ H R C 
12-2 5<DiGH(C^b/cC<b^#m<hT^mfSIAS 

mm. 

tcis-jv&Mtffiu. m*& > ^(omrnmitm » > - mm 
im#m3] mm^^mx. c#o. 7 0wt%aj: 

*CO. 8 0wt%M Si^O. 5 0wt%tlit 
1. Owt%aT, Mn^O. 10wt%fcLtT*2. 0 
wt°/ot(T, Cr^O. 40wt%«lt0. 9 5wt 
%#T> A 1**0. 0 50wt%t(T> O#0. 003 

[»«S4] Bfriarttttt, C#0. 8-1. 2wt 

Si^O. 4—1. Owt% Cr^O. 2—1. 
2wt%, Mn^O. 8-1. 5wt%^MT6M 
MCC <fc 0 L . MfifflOSL 830-870 °C 

^6«EAtiLr 1 6 0-1 9 0°C(DMSfgHCC^^ML, 
U «B»<Z>»e*-^^^-f h*£2 5-50%iL 

«t^«lg^So 40 
[««15] WiSrttttt. C**0. 15-0. 40 w 

t%<omm.Mx. c**o. 8wt%jy±-c\ 

*-}*;HBSHRC5 8«±r*S»ffi8MtJl<h* tf? 
^^gg^HRC 4 8«±tHRC 5 8*»cr>S3Ri 

25-35%, %m*-z?i-j bmm<Dj;*$&5 » 

[ 6 ] (C W 9 # W 6 ti * 7 ^ > i> * S 50 



2002-21858 

2 

ay 1 2-2 5<DWmtCffiS£LtcC 

[lit*3S8] HUfB«^f*&«, C^o. 5—0. 8w 
W8»*t?aaEUT^4Ci*«F«i-<-*|||3»B8icia 

[ftjmi i] Mnm^mx, c^o. 7 0wt% 

«±t0. 8 0wt%m Si^O. 5 0wt%«± 
-CI. Owt%HT, Mn^O. 10wt%£(±t2. 
Owt°/o«T, Cr^O. 4 0wt%«±t0. 95 w 
t%«T, A l^o. 0 5 0wt%KT, O^o. 0 0 
3 0 w t %«T£$W L , f e *J<t Of^nJiB^W 

/cC iSrWai-rSBI^B 1 75M 1 1 ©^m^«cB« 

1 3 ] miztmm* 5 0 ^ mari l/cc i 



3 

[0 00 1 ] 
[0 0 0 2] 

ii-i 297 o 3^fg#M) o m 1 tfttrtWa/B, a 
[0003] H5fB^>^»6 1 «, ^(DftmmtcT <y 

ffi&RZb-iXKAZtiX^Z. &ffi<DT<? hrf-PM 

[0004] $W4 Office uraa^tt i ** j:w*3 

*&2©ttatE5. QiWlfirt-SttJlKDttaffil 0. 11 

4 cDtt^jcofijiffl io, i 1 1 (Dmscmpkoimtb 3 # 

St5J:5«cDD»«)5Ci(c<fcor % '^tSKCrtfi|2 
V38&XEEALXm&L, %<on&VT*ls 

m2omm <-r**»i>«) . amai^^j:^** 
[0005] m2^-?mm%*m<Dm&, «SBa«^ 

1 2©«^?MS1 3(DX^A§P1 4*^^«&l<DMSi?L 

2 2«fAUT*feU~^ 3 > (XK7 7^» 

t*\ ffiSRlc&lgLZtitcmtzC'Bl blctvhl 6'£ttab 
WtfSCiWot, MSI 7<h^3ie^M#l 2<h£ 

[0 00 6] *ttM3*W®W»MP»fctt$/-^ 1 
K»c{i^T£>'-JUl 9lCft;iT** * ?'2 0 



(3) 2002-21858 

4 

[0007] 

ft£ 0 L/^^t, 8ff83ttI*S«f>SP2 Hi, MXH^&Bt 
tiT. MSI 7<Z>?BEaE»*^6^-r4tfWs*i3 % 

[0008] -ec-e, 1 <D/i>mm8<Dwa&m 
ss^Trt*g2*@^-r^«j&o*teMssa, 

5 V I»»<Z>#HI¥1 1 - 1 2 9 7 0 3#^$R^^7^$n 

&2 KDmrntoffivmsms*. HV200-300, 

20 n 7^-)x;bi$HRC 1 1 . 0-29. 8i 

[0009] — t&mitcmmxmtcxziMxmit, mm» 
nws»«6o<. s?iefie*M obhwi 1-1297 

I^^Iit^, ^<D_tRgffiH v 3 0 0 (HRC2 9. 
8) ttctezt^ MS l 7OT^>*/UT££M^fi0)tf 
< , MS 1 7 (D^EEOctf 6o*#|6£i, 
T^D D uCD^^ig< fti. TRKffiH v 2 0 0 

30 (HRC1 1.0) «c&*i, W»*6*W5^-y> 
hW«&df^<fc0»^T5l£*CC<feoT:ftI»«)»2 1CD 

[001 1 ] 

^r^cciaKaacc^-rs^MMsaBBJcfc^T, su 

50 SBrtlStt, C^0. 9 5-1. 1 0w t%-C,*BSB*-c#S 



^AnsMftsn, Miz^-fm*. c**o. 5-0. 8w 
t%<D&tmm-c, Mnz~ii<Dm>mm^'NmmtR& 

[0012] mmm 1 9i®<,c j 

1. 1 Ow t%X&m&XM$AtiWit$tltci><DX$> 

tc&. m^m^im? a am <±lxjis c Asosxmms 1 

ftTl>£SUJ 2(C:0. 95-l. lOwtW^ 

[00 13]**:, ^^tt«r, C#0. 5-0. 8wt 
%<ommmvBfSLLtcCt( l cJ:K>, MI2SUJ2 (C : 
0. 9 5-1. 10wt%) J:H^imt^ 

[0014] ^^/*l©affig!ffcg<D^ »titffi8B#W: 2C 

[0 0 1 5 ] ^^(Dm^aJom^Burco^ffi®^ 
^o^»)x;H$HRC 1 2-2 5<tl,/cC<bfc:<j; 

ffilS*«HRC25 (Hv2 6 6) <tOfe**^i. ttJ 30 

*W<«c4. Mlc^ tatt*»<DSffiSB3#HRC 1 2 
(Hv 1 9 6) <fc*)fc/N5<tt4&> m*l^6SW^-=t 

[0016] M«m 2 faie^m^r^ h 

*c<to»fljr*ci3wa*uc> (Si*«i o) . 

[0017] M^«30»W». Mn&^m*. C# 
0. 70wt%ei±t0. 80wt%*«l Si**0. 
BOwt^Hl-Cl. 0wt%«T\ Mn^O. lOw 
t%M±X2. Owt%HT, Cr^O. 40wt%« 
±T»0. 9 5wt%«T\ Al^O. 0 5 0wt%« 50 



W #^20 02 -2 1 85 8 

6 

T\ O#0. 0 0 3 0wt%t(mtl > mSMfiF e 

[0018] ft*$ 4 f»*B4©^<DJ:^tC, ffinZftm 
C**0. 8-1. 2wt%, Si^O. 4-1. 0 
wt%, Cr^O. 2-1. 2wt%, Mnrt*0. 8- 

io xnoffi. 8 3 0-8 7o°c^e>^Anun 6 0-i 
[o o i 9 ] *fc. nm%$<omm 

(i, C#0. 15-0. 4 0wt%Og^i^ C# 
0. 8wt%«±T\ j^o, P-^»)x;H3HRC5 

8«±r*s*ffi«{fcjg<!:, p^»)x;hshrC4 

ftJitt. nm*-zr+>( n^2 5-3 5%, 

[0 020 ] C*i6«3EB4S0 p 5 CD^Wrtt. «#J<Z> 
[0 02 1 ] »«56©J8WJ, *»CcB((t)-«W6ti-5 

£ txtc * - ^ t & h u mm &j±m^ t 

*WW«:e**J:9«:o*:*l6tt«««K:45iir, Bute 
^•)x;l/g$HRC 1 2-2 5(D«BCC«3£UfcCi* 

[0022] cco^mme amwxte, m^tmm^ 



7 

£?2> 0 *fc. M&ftffi&ffigfllclJQffiisbSl&ftu. -e© 
MsbSVoinuffi&ffiomffiigS £ a ■> t> $ x. MB. S H R 
C12-2 5©lB(CjBSWcCitt > B«I2I»*^1<D 

S3OT-C©{gT£«J±-r s c £ #tr* 4. 
[0023] Iff3fc]f 6 amms.. immKD&w 

[0024] mmmsommz. wmm^mt, c# 

0. 5-0. 8wt%©KSit, ffe3r©«tiMB*6-b 
U- f 3 >IHUc&.&«ig(c*ffiiMt»*j&js£ l/c C £ * 

<>. 5-0. 8wt%©^^rff^L/cC£«:J:f3. 
B'jiaSU J 2(C:0. 95-1. 1 0 w t %) £9 <£> 
Jtt*B**4>ttb)». Mite (^gB©ttJM«6»DX) *ifSlJi 2C 

[002 5] m^q 9 <ommz, mBftftiwtv 
*»«w&&*fc«>, wtmnmmmztiz. is 

*ra8Xtt9(cte«S$n/c^ffiS{fcJitt, 

[0026] m$« 1 1 (D&wte, m&m&mi. c 

#0. 7 0 wt%J£Lh-C0. 80wt%*«, Si*S 
0. 50wt%t(±Tl. Owt%«T, Mn*iO. 1 
0wt%«£T2. Owt%BT, Cr*50. 4 0wt 
%M±XO. 9 5wt%felT, A 1*50. 0 50wt% 40 

O#0. 00 30wt%t(T^fl/. 
e *s J: O'^ pJii^!B5 4 mt £ mtttiC .tOWtJCi 

[0 02 7] StJjGB 1 2CD^Bj(cfctir, MIBrt^SPW 
©:? 7 > isK. •? u - * a - £ L /c ©scfcor , 

Htria^gpw^siiKc ox yv p - 5? £ia&3 -a- /c 



C5) #^2 0 0 2 -2 1 8 5 8 

8 

[0028] -mwc. mm i s$m.x-\t. nnw^<o 

-fiftWitl) W§L0ht> a«l*(Di«ji^ff*i6©^U- 

*:/u-*y+*-©raH*j|8£TS. c©^u-+a 

^U-+P-^©M!gn«:ffll*«-rS^S*i*S*i. c© 
^-*P-*©Effift*fflJffJfrS{c«, -/U-^p- 

10 >isMti. IK7+i'tJL'ihfc < J;l>'i5^ (5^7 

^ft©»fi*(6i±$ -a- S£«R3W* a„ 

[0 02 9] 1*1, yu-tD-^fftOffiOffWI 

©fii0«-?> 7- u - * V> + ?-Z5Z±lcffi±-? jci*51 

-+P-^©ffi^n^»*Sti--Sffi(DSHtcSaL/c„ 
20 [0 03 0] 8J^L/c«t^«CJO*»*SIJ©Jnl*«6Mr©« 
ffi^S* 1 2-2 5 HRC£L/cC£tcJ:0. Wtt^rlSj 

±.2&zct&x-zx*f$&£.c?>cttj:<, mmtL 

X7\s~*U~Z<DmW*l$:mm-?Z>£tifiXi*Z>. ffi 
3m \ 2©|f£flj© < ±'5{c^u-+a-£©Ji*a0i£agj, 

u _ + o - ^ ffl*#w i&vwmKMtimm t-rz 

30 u-*P-*oHMsn©wH*t]iKB-r*. mmm 
i3cd»©,j:^k, B«ie^u-+p- ; sf©jgn*i©M 

[0031] 

[^©^Sfe©ff^] ^«(cffi^«ttMj^»a^ik 
1 0 0 3 2 ] m 1 *j «fco-@ 2 tt«&«si£g©aijg0!i;£ 
tub. F^Tjgw-tr^^^yte 1 £p«9(g2. m<Kommw 

3. ^#W**-C*4^|»4tiS/j:»iiSSJ|SiL/. Jt^iJ 
0 ©$)iiiffi5. 9© ; 5%©-77©fljiti5?:^7'tgl(c^ 

@«b/c«jg^^«-r€,„ 

[003 3] Uta^^te 1 «. ^©^iSffi(CT^ 

^3J0{^S/c*©7^>i>6*ffi^.-ci<^. C©7 7 
>^6©m*i"i^lBPBK:. ^-f-^x-f xpzmM? 
5fc»©^^Uh7*JffiR3tir«,>4. S/c. m^IS 
1 ©^HffiK»fiRS n/c/jNg^gp 8 «CF*3^ 2 ZtK-SZ 
) C©rt^2©^S®{C-f>iK- Kffl(©ttjiffi9*S0 



9 

[0034] *f$t4 «. F^MIffi(CtMl2^^ 1 *JcfcC>'rt 
^2©«iitE5, 9 <t^-r&«?ij(7)fijtffl 1 0. 11 

?) Zffi*. X (,> S„ ^ ^fS 1 te J: CJW(6 2 ©ffl^JOfliSt 
E5, 9 <t^fS4<D»51J©«iitffil 0, 1 1 iCDWtca 

[003 5] 0 2 «:*-f &SMgffl<Dt§£, ^ilg?£*8^ 
2P1 2©*B#?fiei 3CDX7-ASIS1 4^rt^g(5ttr*-S 
^ ^ 1 ©Sii?L 2 2 CC#A L T -b U - V a >gSrtK^ 
3 if. «8atcJKfi£3n/ctt*aDSPi 5ici-y hi 6%B 
&ttW£c4k:j:-,T. /v/Hi *j<fctfi*j|iS2 

ftl/Tb»&. ^jI@aiK#gpi 2tt. K9Y^t? h 2 

(Hqv&r) 4. B5rid^#^l 3©h^-^^?giiK 
it?) 

[0 0 3 6 ] *fc. fg»^ffl^«i^a©f&©^te^ 

514 l/r, S3{C7F-r«jgot©36S*.2,„ C©HJfe^ee 
5, 9©5*i t ^>#-KW©i)l^9^ji@aB8l^ 

sui 2©at^f*ii 3©wsp2 bicmmmmbtch^-c 

[003 7] 1 7 OPHMDSPicBi'-* 

is. 1 9*mmzti, pjmciemzhtcyj-xiDm 

1 9t>cRZX*+y72 0&mm2il,X\,>Z> o 
[0038]ilteJ:DH2 ©*feff*,ls©t§£. 

*£l 3©XxAm 4©«^£0^T3cfc5KM$*?>£ 
Ci(C«fc-,-C. «**M6l 3{C^^1%H3£-T<b. C 
©**$«>«. ^^|gl Sfc«ft¥»f|ftl 3©«gp%Rfgf 

fl-tc, ^t/tflSfcJJifB^f&l 3©«g|5(ciHja?r^fi£ 
U *©^£&#ft^fiJ{Ci£&$tfT^tt^$tt£ 

[ 0 0 3 9 ] si ©Sfl»ISffl»»i$iSs^g-c«. 50 



C6) 2002-21858 

10 

**©^ ucmm 2 3 £12 w i> c 4 ic «fc rfttWaft 
©fc*©«gp*^ L/ tcm^mm in^Ai, 
S#**2£*4c 4 fester**. i£(c. d3©|g«i 
^mmmm^mmvit. ^©x^asui 4©«s8**d 

10 [0040 ] HI *}J:C>*0 2 ©3«W&»«C:fo(,>-C> Jf $£ 
4©T^ htf- FflB*a«c«#3nfc^-Jl/ 1 8©j>- 

ffiSS|5*>6tt®S5 *^r/JvSSSB8 CCS^^CC^ffl 

r. ^H4©w>^- h-mmnicmm stitch- mi 9 
©5>-;u y fiftmm-rzm&nm 1 3 ©wa52 5 <dk 

9J1 4©-bU— > 3 >gU2 7(CSA««{caiiB«^fc»2 

:o [0 04 1 ] C©affi^UI2 6©S-SP*a~dT^-T 
4. aSi5tt^-;H8, 1 9<D->-)V'J 

^«w*i2*fctt^^(si 4K^-r-ssi5»r*2,fc8t>. 

[0042] mzmmmitm2 6 ^jf^-r-sfc*©^ 
xojmmr&ms&mu, mmmmoj^^^^ox 

fti2 6*M3too l egp<&*M*An©eM©S 

^te 1 3<D&<Dmmtb§m2 i icm&tm#$tizct 
c©soR9*sB2 ntmxi±-pm& mm 
i/ r *a^c ^ffi® s (c o & w e & i >„ s 

[0044] C©«fc 5 *D»»aJ2 1 ©JlD*» 



11 

g>HU<DStS®3£P v ^)UW^HRC 1 2 — 25, 
^£9, Hv2 04^2 6 6iLn»5. C*tfCjt*K 

[0 04 5] lMffi£>&2 10IIS3^HRC2 5 (H 
v2 6 6) ±9 4 («ittHRC2 8©iJ 

1 <Dmmm £ #t-r & t * ^ * ;ut £ £ wprntomfa* 

OSiSas^HRC2 8 <Dt§^ T*^ 

[0 04 6] ctitcMLx % raiacc^J: 5 

2 l^M^i!5rQg|ffiIgS£HRC 1 2-2 5<£>i5ffi 

* fc, i5 ttjjn^gp 2 i cDjtjnM^MroDa®® $ * h 

RC 1 2 —2 5 tLtcmi *$<fcO*ia2<D*ft|«^a(C 

[004 7] «0«Sd6§B2 l<D«ffi88S#HRC 1 

2 (Hv 2 0 4) cfc«3fc/h3< fr&<b, 

2 1 £>g|3a®$ <bgf»f?wSCDM^r ^tH0»»»2 1 

ft»Wf2 l<DSiffi8B3#HRC 1 2*«rtt. K®r{w 
S**2 5 0 k N«Tt$)0, MM&^2 1 ©«ffi3&Haii 
C44^LTl>£ 0 

[ o o 4 8 ] m i * J:cfla2©ni«^mectei»r, 
o. 9 5-i. 1 0wtxr£fftrjR»Anmb3ti 

4805r«ssnrti4su j 2 (c : o. 95-1. 1 
owt%> war, *Sfflfc<fco«ieiis»»^<Df«i± 

[0 04 9] Hl*J<tCJ f H2(Dia60!»tc*jW4 

4, @3©»»fct^if^l 34, 
C#0. 5-0. 8 w tK©«^r»05UfcC4fC<fc 
0, mifB S U J 2 ( C : 0 . 95-1. 1 0 w t %) <£ 



C75 #12 0 0 2 -2.1 8 5 8 

12 

faJ±3i*4±T\ 0. Swt^HMSr*?, 0. 8 

T-r c n £_tpg 4 -r & 0 

[005 0] ft**. BalE^^te 1 te<fcC«i*j>Mt 1 3 Cc 

§HRC 1 0-3 0Htt£fc*** % C#0. 5- 
0 . 8 w t %O^XMittffi L fci»£ % « jfi»<Z)^B«- 

mm 3£D 5r^-)x;HSHRC 1 2-2 5 itMI 

[0 0 5 1 ] SJBB^^ttl */ctt«*iHei 3 tt. C# 
0. 70wt%«_tr0. 80wt%M Si 
5 0 wt%jy_h~Cl . 0wt%fcTF, Mn^O. lOw 
t%0±V2. Owt%KT, Cr**0. 4 0wt%K 
±"C0. 9 5wt%«T\ A 13550. 0 5 0wt%« 
T\ O#0. 0 03 0wt%«mtl, mK&Fe 

[ o o 5 2 ] cii, «u& mmmtts^vmnmrn^ 

*<fc9— »fa±3^&/£*C\ 0. 7 0wt%fli£fr 

o. sow t%±o^<a-si, mmLtc<k*>tc 

[ 0 0 5 3 ] S i « % B»©«^cc, KmSttlMteAl 
30 0 . 5 0 w t ttC ©S5d**S/h3 < , — # v 1 . 

0 w t %zmz.T:mim?z> t x mm^^amnmm 

1 < ffirr & ere c n 4±pk t ? z> . 

SF^-T^o L*U 0. 1 0 w t %CC^/c^li4cco^ 
fln^^^u<, — 2. 0wt%^rW-S 

r v MniJ, 0. 10-2. 0wt%co4aH4O, 
L<» % 0. 5 0-1. 2 0 w t %<DtSB4T£ 0 
40 [ 0 0 5 5 ] C r B, i^Antt^iS*. «t»*Jj:CX 
«ltt4^±3li^^CDr^0, *<D^Wfi*J0. 40 w 

t%*«r«cn6<DS»*^hs<, — o. 95 w 

«IIB4ft4. &*5, C r<DC<D<fc^3&j5ftm«, 0. 8 0 
wt%r«««»DL/, 0. 8 0 w t WfilirttttTC*. 
»CcCfi*jJ:^s ifii©Mi*«:j:i3, ««{B$tcE^^ 
<fc»#flfertb^r<ttft. Crtt, 0. 4 0- 

0. 95w t%<DS5ffl4U W^KH 0. 40- 
0. 8 0 w t%<E>$5B4-r£ 0 

o loose] Ant B»WiLr»arr&fc©r* 



13 

t»**«SS*L-<. 0. 0 5 0wtX*±Kit4. * 

fc. ob, a i &e£UTan&MtftflR#&tHttE«i 

^fiS-S-Sfc*. IEttS#*Mfr*<5T3-ttS. lot, 
r*&K9<»tt<r>3r#fl»(s<. 0. 00 30wt%l; 

[0 05 7 ] 4C5-C. flBtfCDltilfi5, 9©5*>. -C 
to, -e©^>!ff-K«©«taE9 3W^iiSS*a*;8(M*©rt a 

[005 8] Sr^-tc, KffliJ<DfijiM9di^ 
j£3nfcJ3lJ<*©p>g$g2£, C**0. 8-1. 2wt%. 
Si#0. 4-1. 0wt%, CrASO. 2-1. 2w 
t%. Mn*S0. 8-1. 5w t %£^jTr 

<fc ?> ff^fiS L/ , nmmfttKm(D'&. 8 3 0 - 8 7 0 e 

MAtiLT 1 60-1 9 0X;©aU«8H{c«t*ROL. 
mmM(DMW*--XT~f-l h£2 5-5 O^itS. 2( 
[005 9] C©rt^2*, C#0. 8-1. 2wt% 

^l^blT Sector**,, Cr£0. 2-1. 2wt% 
©©Hi Ofc©«. C r ifi 0 . 2 w t mt 

m&mma-r. *w©wft#EFjei,. 1. 2wt%*i 

[0 06 0] Sitt, ^sur^ogig^-x^^-^ 
h£2 5%«±fciif«>. SIJ?uiWbJg5i;l££tf-i?L,-t, 
W^tt^fii^-r^/ctotcO. 4wt%HMST*i 30 

1. owt%i:i«i, ®.%m<t!«m<Dmm-c& 
[006 UMnu, mAn^mmuxz^-vmA 
m-emm&i<DM'g*-XTj~j bznubz. ^«©Mn 

©gfsflntt. *DXtt©fiT*>«l*«n-IWfcOjRH4<e« 
©T\ 1. 5 w t%£fi;i&t,>$S|B-eitJJOT£o 
[006 2] C ©<fc 5 &ffl(&D££8Jrp3l8 2 40 

(af-*^-* MbifiK) £8 3 0-8 7 0°CiiS<T 
S©r. SiJggPWgHg;*--*^./ 5%tLL(Cfc 

5gje(c»< tskw:, ^An^sa* 1 0 o-csbe 

&C> Jf$U<«, 9 0-1 2 O'CKiBK-rs. C©j&A 



8 ) <&m 2002-21858 

14 

[0063] ^Anra^ss -7.7-1-4 v \mm 

#8 3 0-8 7 0-C<tffi^©^Aft&ML^CtbLTitf 

i>©t\ «A*itc^5fes*sfe!a6ii*3A#< j&a. -e©* 

to, #sA*lii*I©3 0 0-1 5 0 °C©®ffl©^iptg;£ 
0. 2cm- l «TiU v;Hf>tf-< h^fig«fi©^ip 
itS**iJW-r.SC<!:*sSi*L.t> <> 

0 [0064] ftgi&ftteait*. a«»»«isti«(r» lste 

•TS*i, ccom-^idt. 8 3 0-870 "CCDafldeHr 
«Ba«l:4i,fc« % it%K:±ia^fr-ctt*^An-r^. 

[0065] c<ommmmv<ommm^m± its, *s 
Anf^©^ML-iaa*. 1 6 0 - 1 9 0 *c©tt^w®s 

it-, ^MLilg-C©^IS^--^f-^^ f-©#B?£jqi;t 
r. fUgSPOSSg*-;*?^-/ f-£2 5-5 0%©&ffl 
i-TS. C©«gfflt?»e^-^^^-< h#iS<«t£« 
i". M^AT-CWS^frrfeSig^^^^r-S 

©r. «@gP©S®^"Xf-^^ KJ25-30%©® 
H*iW*Lt> 0 Ctt(t*H,-C, 19 0-CWT© 

1 5-2 0%ffgg|@Uri^ o 
[0066] Jg-fc, KffliJ©«iilBp 9 

^WS#0. 15-0. 4 Ow t%©j&^IB#>6&.5,5?iJ 
*©F*3^2{C^L.. -€-©#ij!EI]9*i. ^SR^WfiO. 
8wt%Ji<±-C, P?>^ s ;Hi!3HRC58a 

±v$>zmMmitmt. a?t>o*)ismzHRC4 sin. 

±~C H R C 5 8 *^©Sgp <k 6 & 0 . t5!3aES!{b@ 
tt. SlS^-^-r-^W HS*i2 5-3 5%. ^g^--X 
•f-^-^ hffl^©A#3^5 jumJWT. ^§i^t^ 

S*si o%«T<t-r.5o 

[ 0 0 6 7 ] mtfK.it* 0. 15-0. 40wt%©C 

*^*zwmm%mm£tc.mmm<&&&m (jis c 

4104"C^$nr(,^SC r 4 3 0-^JIS C 4105-C«5t 
StiTt,^SCM4 3 0J f j:i') ©W^A^fflSn, 1*3 
te2(a&Bjg, 0. 8 Ow t%«±(ca^3ti. ^-p. 

[0068] *«««:jftA*i«Ro*tf or. *ffi®fb 

b*. mm*- xrt-fH2 5-35%. «b*-^ 

io%OT(ciw^L, -/-y^abrilitffl 

[006 9] *®Sf{bB«, i^l?J^>tf^ htgi 
HS?:2 5-3 5%<!:-rS©«, SilSS©«[i 



15 

*w 3 5 a 6 £ . wmzm^ * < asffl s ©s& 
fb*f85fci,TS7$b< 

to o 7 o] vmx-XT-rj vmuttazt^ m 

W, *'J^S»(^AK:*M!it-.&fci&. SfcffiKrttc^ i 
[0 07 1 ] *fc, JSfS^fk^ftt. ±tc. *SsA*xM&li$ 

C 0 0 7 2 ] c ©<£ 5 ft&ffiKttJlOlEJfttS. gttft&D 

o . 8wt%«i(c(, r w snpw -csts-r * . mmxm 
5) . tt*f&aio«Anttf9 (iteaRAti) *t» 

T\ -^&Aft£&RL*tT5. -^AtxSJK*8 2 
0 — 8 7 O'COffiHKpaSL-r. 2 5 0 "CfctT. 1$CC 2 30 
0 0 •ClUTOMBCVl&R-t. 

[0 07 3] r*SSAn©»v^7 : >t^ h&tS&g 

U «fig^r«, t-xft-/ Mbfifl&W(F5-r 
s. Attar. v^T->-y^ h^s^©^fcfj«, #e>. * 
-x-t^-y MbSjK-c©*&js?-fe^>£-/ hrs>o, 

of. g^b^fltt. hMgT©Fe-F 

e 3 ctsssigA c mm±<Dmmmfrti><Djmi%mmv*$ 

[ 0 0 7 4 ] i§^?r0. 8-1. 0wt%©CtCjM^ 
t , ~;A^A*xSS* 8 2 0 — 8 7 0 "C©fgfflfc|g^ L/ 

r . 200 *c«Toafltr«R-j- C £ (£ J: o . ssg* - 

hfi#2 5-3 5%. W-Xft-^ hffl*$ 
est-X-Tfj h*gje<t3-»S©T. 8 7 O'C&S* 
1-4 httmjmtttTS. 82 0-C«T©it 

[0075] *mgftja«. WMtciuuMbfeatff 50 



«fHJ 2 0 0 2 - 2 1 8 5 8 
16 

h*S£*bi* SMttftraaKAftBitts 

0 0-8 4 O-CfCigTS-tf-C, «Atl»<0»B*-^^ 
^--C f-©ffl^©A#3£^©a^BUIB©T^laH(ci)gg-r 
S. C©<fc 'Hcf-zri-J MbSlg£8 0 0-8 4 0 

10 h^©si?§^fi>&if»D3-a-, ^s^fb^a*i(ST-rs 
or. mmmimm* 1 ox£tf(c&(,9s. m 

[0 07 6 ] gfc. ft^tfe^cDVttHSScB-cti. mr 
iB^lg l tcg:^f>ti^7^>^6{<:7'u-+a-^2 

4^r«#0. 8J8E^IS4*Sl»{clxt-7'U'- *P-£2 
4=&0IS3-&fc£#. •e©^'U-- + a-^2 4©^n<@ 

tc£ 5 lcmffiit>%l2 1 (DftMibm T ©affile 3 * 1 2 - 
20 2 5 HRC£bfcC£{Cj:i9, Wtt*fil±S-&4C4*J 

^2 4©ffitinfcWJT^C£*s-C^. ^U-tD-^i 

*B«c*ji,»r-e©**^-r5c<!:{c«fc»3. ^u-+p- 

o-5'2 4©titiiH©«tSffl<i:Or«5 0umWT. *f 
*U< W3 0 Aim«T*t«tl». 
30 [0077] ^U-+^+y-©^*B$±-rSA:»{C 
«. IA^S*iffl^S:r/<:t*^-c^'ix-+a-$ 2 4© 
Iin^m«5 0 MmfeTF. JfS b < «3 0 m m«T 

»*«*ffl#:ST:fctt*r. 2 4©tasg 

tl*^tSfflF«9^^$IJ-r^{c«, #SSP1 7©^feS4*«iJ 

miC^-f&l @|k31±« f©|g©77>y6[Clt 
^n/c^U-+a-^2 4©Jini|is*. :/U--*d-£ 

^©ffl^mi, 4M5HK1 7£^ffl^ 

Sr^mTiC, ^y$&l©7 7>i/6K^U- + u-^2 
4£H;£U >-^*l 1 ©I5iteW ; &*W(cL/-r7'b-+a 
-^24 ©ffi«n«r*itSffiF*9K:«$)i-r £ «fc ^ (C LT 4> i: 

[0 0 7 8 ] 

BffiWZZn-y ^^*;H3HRC 12-2 StVtcC 



(10) 

17 

So 10 
So 



[01 ] 




NpM 2002-21858 
18 

*!|$tt0"C&So 



1 




2 




3 




4 




6 




8 




5, 


9 mjits 


10,11 mil® 


1 2 




1 3 




1 7 




1 8 


, 1 9 


2 1 




24 




2 5 


MSB 


2 6 




2 7 





[02] 




[04] 



1 

N 



0.035 
0.030 
0.026 
0.020 
0.016 
0.010 
0.005 
0.000 



ft * <0 

































— u 












— 1 





10 IS 20 25 28 30 

j(Di»«>0CDM«$ (HRC) 



(11) 



#M2 0 02 -2 1 8 5 8 



CH3] 




0.04 



0.03 



0.02 



0.01 




0.01 0.02 0.03 

f*lti®J¥&*£ (urn) 



0.04 



0.05 



me] 




10 15 20 25 

HDl$#>&0D^@ig£ (HRC) 



30 



35 



(12) 



mm 2002-21858 



(5i)mt.ci. 7 mmm 

C 2 2 C 38/38 
F 1 6 B 4/00 
F 1 6 C 19/18 
33/62 

F 1 6 D 3/20 

(7v§mm si sss 

mmmmm^MMmi57mm .x*^ x 



F I 
C22C 
F 1 6B 
F16C 

F 1 6 D 



7-7:7- K (##) 



38/38 
4/00 
19/18 
33/62 
3/20 



Q 



F $ - A 3J101 AA02 M43 M54 AA62 AA72 

BA53 CA02 DA03 EA03 FA31 
FA44 GA03 
4K042 AA22 BA03 CA06 DA01 DA02 
DA06 DC02 



